(Submitted for publication July 7, 1951 ; accepted February 5, 1952) Fluid compartment measurements are useful procedures in studying edema, dehydration, and changes in cellular permeability. The general principles involved in such measurements have recently been discussed by Levitt and Gaudino (1) . Substances used in the intact animal or in man should fulfill a number of conditions, among them being "uniform distribution throughout the compartment." For "extracellular fluid" estimations, this condition implies equal concentration of the substance throughout all of the intraand extravascular fluid outside of body cells. If the material employed is physically or chemically bound by non-diffusible components of serum, intravascular concentration will exceed extravascular concentration, and uniform distribution will not occur.
Recent work performed in part at this laboratory shows that the thiocyanate ion, heretofore used extensively for estimation of "extracellular fluid" volume, is actually bound to albumin in human serum and therefore is not uniformly distributed throughout the compartment (2) . If the concentration of serum albumin is known, its binding effect can be determined by means of a formula (2) Thiocyanate is known to penetrate the red blood cell and values for "thiocyanate space" thus may include the water of the red cell mass (2) . To determine if thiosulfate also has this property, measurements of the penetration of this anion into the erythrocyte were also-made.
METHODS AND PROCEDURES
The distribution of thiosulfate across cellophane membranes in both the serum and erythrocyte experiments was determined by the same dialysis method previously employed for thiocyanate (2).
Experiments with serum and with saline
Twenty mls. of normal human serum were pipetted into cellophane sacs. These were placed in tubes containing 40 mls. of 0.15 molar sodium chloride in which known amounts of thiosulfate were present. Duplicate tubes were dialyzed for 72 hours at 20 C. This low temperature minimizes bacterial action on the sera and has no significant effect on binding, since the binding of chloride and of thiocyanate to albumin is the same at 40 C. as at 250 C. (4, 5 From a knowledge of the total water content, the total number of moles of thiosulfate in the system, and outside thiosulfate concentration, the number of moles of thiosulfate bound to non-diffusible components of serum was determined as in the studies with thiocyanate (2) .
Let An be defined in terms of known and experimentally determined values as the difference between the amount of the anion known to be present and the amount which can be recovered in the total water in the system: or (1) where no = total number of moles of thiosulfate in the system; no = number of moles of thiosulfate bound to cellophane as determined from saline controls;
g + g' = total water of the system in kilograms, with g referring to the water inside, and g' to the water outside the sac;
(Saj) = concentration in moles per Kg. of water of unbound thiosulfate ion inside the membrane, and (S01)' = concentration of thiosulfate ion outside the membrane.2 Let nb denote the number of moles of bound thiosulfate in serum. Then the relationship of nb to An can be shown by means of the Donnan equilibrium (2) which for the systems as described becomes:
The left-hand member of the equation represents the product of the sodium concentration and the thiosulfate concentration inside the sac. The right-hand member is the product of the sodium concentration and the thiosulfate concentration outside the sac. Inspection of the first factor on the left indicates that when An approaches zero the value of the first factor on the left approaches 1, and at zero, equation 3 reduces to:
If there is no binding, the experimentally determined values of An would be expected to vary in a chance distribution about zero. If there is binding, this relationship, An = nb, would not hold and nb can be calculated from equation 3 .
It has been assumed in this derivation that the sodium ion is not bound appreciably to serum proteins (4, 5). 2 Primed quantities refer to outside protein-free solution and unprimed quantities to the solution within the sac.
Permeability experiments with red blood cells
To determine if thiosulfate penetrates the erythrocyte, dialysis experiments similar to the studies on serum were performed. Fresh defibrinated blood from a healthy donor was centrifuged and washed four times with 0.15 M sodium chloride. The hematocrit after the final washing and centrifugation was 98%.
A preliminary experiment to assure measurement at equilibrium was performed as in the case of the serum experiments. Ten In the experiments with red blood cells, no attempt was made to correct for the Donnan equilibrium across the red blood cell membrane.
RESULTS
The results of the experiments are shown in (11, 12) . The sites of oxidation may be the liver and kidney (11, 13) . Evidence obtained in the dog with ligated ureters indicates that thiosulfate is slowly destroyed at a rate proportional to its plasma concentration (3) . This value averages only 7% of the renal clearance. Should this logarithmic relationship hold in the human subject, correction for metabolic destruction is possible.
Thiosulfate has a long history of use in clinical medicine, where it has been given extensively by the intravenous route for heavy metal poisoning. The anion is considered non-toxic except for occasional nausea and vomiting (14, 15 3 . Since it appears to be distributed predominantly in the "extracellular fluid" and is nontoxic, thiosulfate may be useful for estimating the size of the "extracellular fluid" volume.
